Serum cyclosporin levels, hepatic drug metabolism and renal tubulotoxicity.
The present study was designed to examine inter-relationships between serum cyclosporin (CsA) levels, hepatic drug metabolising enzyme activity and CsA induced nephrotoxicity. CsA (25 mg/kg p.o.) was administered daily to male Sprague-Dawley rats: groups of animals were killed on days 0, 4, 7, 10 and 14 and thereafter at weekly intervals over the 7-week course of the experiment. Nephrotoxicity was evaluated by measuring tubular enzymuria and by light microscopy and serum CsA levels (parent drug plus certain metabolites) were determined by radioimmunoassay. The hepatic microsomal mono-oxygenase enzyme system was monitored by measurement of cytochrome P-450, aminopyrine N-demethylase and NADPH-cytochrome c reductase. Nephrotoxicity appeared within 4 days of starting treatment and continued for 4 weeks. Between weeks 4 and 6 there was a period of complete remission followed by the return of renal damage. Aminopyrine N-demethylase activity fell during the first 4 weeks. During the period of remission, however, N-demethylase activity rose to a point significantly higher than pretreatment values and serum CsA levels fell to their lowest concentration. With relapse, hepatic N-demethylase activity again fell below normal and serum drug levels rose to their pre-remission values. From the third week onward, changes in NADPH-cytochrome c reductase activity paralleled those in N-demethylase activity. The hepatic microsomal concentration of cytochrome P-450 did not, however, change significantly during the 7-week period of CsA treatment. Our results suggest that the spontaneous remission of CsA-induced nephrotoxicity is due to a reduction in circulating drug levels caused by increased hepatic CsA metabolism.